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I 1G Strip Heater
I Microgravity Strip Heater

A Conclusions & Future Work
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& Background

ANALYSIS WORKSHOP

A Cryogenic Fluid Storage in microgravity is crucial to
the development of future long-term space missions

A Zero Boil-Off Pressure Control:
I High cost savings
I Various design/implementation issues

A Two phase flow in microgravity, heat & mass transfer
interactions

A Creating accurate thermal models of cryogenic fluids
IS a key step in developing these systems
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A Designed to investigate two-phase
pressurization/depressurization in microgravity
I Working Fluid: Perfluoro-normal-Pentane (PNP)

I Experiment conducted on ISS, Fall 2017
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ZBOT Test Setup

Cooling Jacket ~——_

Vacuum Jacket

lllumination
Window

Test Tank
(ullage end)

Beam Dump
Camera Window

Strip Heaters

Insulated Test
Tank Supports

Mixing Nozzle ' Acrylic Test Tank Dome
ZBOT Test Tank inside the Vacuum Jacket

A zZBOT-1
I Natural Convection
I Forced Mixing
I Microgravity Evolving Phase Distribution
I Free Surface Dynamics/Ullage Dynamics
I Evaporation/Condensation

I Superheating/Nucleate Boiling in Microgravity
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A Geometry simplified in
SpaceClaim

A Imported into Thermal
Desktop
I Heat transfer from VJ to Tank
Wall/Skirt via
A Radiation from VJ

A Conduction from VJ to Tank
Wall/Skirt, through Air

A Conduction along Tank Wall,
VJ wall

A Measured VJ temperatures
from experiment used as
Boundary Condition in model

TFAWS 2018 1 August 20-24, 2018

QC(

Vacuum
Jacket

>
o

R

’ 7
\ Vi

S

///////////////{/////
: & “%A”  !

\\\\\\\\\\\\\\\

Neglected heat transfe
from feed tube







